A complete wound therapy program, meeting the following criteria, must have been tried or considered and ruled out prior to initiation of NPWT: o Delayed healing or non-healing of skin graft is likely due to irregularly contoured or inadequate blood flow of the graft bed. 
High-risk open fracture (Gustilo grade III)
The following indications and devices are unproven and not medically necessary due to insufficient evidence of efficacy: Uniform granulation tissue has been obtained.
DOCUMENTATION REQUIREMENTS
Benefit coverage for health services is determined by the member specific benefit plan document and applicable laws that may require coverage for a specific service. The documentation requirements outlined below are used to assess whether the member meets the clinical criteria for coverage but do not guarantee coverage of the service requested. (Gustilo and Anderson, 1976; Gustilo et al., 1984) . 
Required Clinical Information

National

Stage IV: Characterized by full-thickness skin and tissue loss with exposed or directly palpable fascia, muscle, tendon, ligament, cartilage or bone in the ulcer. Slough and/or eschar may be visible. Epibole (rolled edges), undermining and/or tunneling often occur. Depth varies by anatomical location.
APPLICABLE CODES
The following list(s) of procedure and/or diagnosis codes is provided for reference purposes only and may not be all inclusive. Listing of a code in this guideline does not imply that the service described by the code is a covered or noncovered health service. Benefit coverage for health services is determined by the member specific benefit plan document and applicable laws that may require coverage for a specific service. The inclusion of a code does not imply any right to reimbursement or guarantee claim payment. Other Policies and Guidelines may apply.
CPT Code Description 97605
Negative pressure wound therapy (e.g., vacuum assisted drainage collection), utilizing durable medical equipment (DME), including topical application(s), wound assessment, and instruction(s) for ongoing care, per session; total wound(s) surface area less than or equal to 50 square centimeters"
97606
Negative pressure wound therapy (e.g., vacuum assisted drainage collection), utilizing durable medical equipment (DME), including topical application(s), wound assessment, and instruction(s) for ongoing care, per session; total wound(s) surface area greater than 50 square centimeters"
97607
Negative pressure wound therapy, (e.g., vacuum assisted drainage collection), utilizing disposable, non-durable medical equipment including provision of exudate management collection system, topical application(s), wound assessment, and instructions for ongoing care, per session; total wound(s) surface area less than or equal to 50 square centimeters" 97608 Negative pressure wound therapy, (e.g., vacuum assisted drainage collection), utilizing disposable, non-durable medical equipment including provision of exudate management collection system, topical application(s), wound assessment, and instructions for ongoing care, per session; total wound(s) surface area greater than 50 square centimeters" 
DESCRIPTION OF SERVICES
Negative pressure wound therapy (NPWT), also referred to as vacuum-assisted wound closure, is a treatment for acute and chronic wounds that uses the controlled application of subatmospheric pressure to the surface of a wound to remove exudate and debris. The system includes dressings, a suction pump, tubing and a collection chamber. The area is sealed with an adhesive film, and the pump delivers a controlled negative pressure across the surface of the wound. The goal of NPWT is to facilitate wound healing by removing exudate, promoting the formation of new blood vessels, reducing bacterial colonization, promoting granulation of the wound bed and providing a bridge to surgical closure. NPWT is intended as an adjunct treatment for wounds that do not respond to conventional treatment such as debridement, pressure relief and infection control (American Society of Plastic Surgeons, 2007; Rhee et al., 2014) .
CLINICAL EVIDENCE
Despite a lack of strong evidence to support its use, NPWT has gained wide acceptance for a variety of wounds.
An Agency for Healthcare Research and Quality (AHRQ) report was unable to draw conclusions about the efficacy or safety of NPWT for the treatment of chronic wounds in the home setting due to insufficient evidence. Though has been used across the wound care spectrum, the authors concluded that significant research gaps remain. Standardization of wound care research protocols, such as providing consistency in comparator groups, robust randomized study designs, larger trials and common definitions of outcomes, would be helpful in providing evidence to inform decisions about the use of NPWT (Rhee et al., 2014) . Anghel and Kim (2016) conducted a comprehensive literature review of NPWT versus standard care for various wound types. A total of 26 publications were included. The authors tabulated and discussed the level of evidence, wound type studied, reported outcomes and impact and key findings. The authors concluded that NPWT has a role in managing chronic, complex and infected wounds. Randomized controlled trials (RCTs) validating superiority of NPWT in certain patient populations are cited. They also noted that more robust, randomized, prospective studies are needed to support its expanding use. Vig et al. (2011) published evidence-based recommendations for the use of NPWT in chronic wounds. Based on a systematic review of the literature, the international panel of experts recommended the following regarding pressure ulcers: 
Pressure Ulcers
NPWT may be used until surgical closure is possible/desirable.  Alternatively, NPWT should be considered to achieve closure by secondary intention. 
NPWT should be used to reduce wound dimensions. 
NPWT should be used to improve the quality of the wound bed.
Neuropathic Ulcers
A Hayes report on the use of NPWT in the home setting as an adjunct treatment for chronic wounds in adults reported on three studies for chronic diabetic foot ulcers. The studies found benefit with NPWT for complete wound healing or wound closure. An additional study found time to wound closure was shorter for patients receiving NPWT (Hayes, 2016; updated 2017 A Cochrane systematic review assessed the effects of NPWT compared with standard care or other adjuvant therapies in the healing of diabetic foot wounds. Five RCTs were included. Two studies (n=502) compared NPWT with standard moist wound dressings. One was conducted in diabetics with post-amputation wounds and reported that significantly more people healed in the NPWT group compared with the moist dressing group. The second study, conducted in people with debrided foot ulcers, also reported a statistically significant increase in the proportion of ulcers healed in the NPWT group compared with the moist dressing group. Findings from the remaining three studies provided limited data (Dumville et al., 2013) . Vig et al. (2011) published evidence-based recommendations for the use of NPWT in chronic wounds. Based on a systematic review of the literature, the international panel of experts recommended the following regarding diabetic foot ulcers:  NPWT must be considered as an advanced wound care therapy for postoperative grade 2 and 3 diabetic feet without ischemia.  NPWT must be considered to achieve healing by secondary intention.  Alternatively, NPWT should be stopped when wound has progressed suitably to be closed by surgical means.  NPWT should be considered in an attempt to prevent amputation or re-amputation. treatment phase. NPWT patients experienced significantly fewer secondary amputations. Treatment-related complications such as infection, cellulitis and osteomyelitis were similar at 6 months. Vig et al. (2011) published evidence-based recommendations for the use of NPWT in chronic wounds. Based on a systematic review of the literature, the international panel of experts recommended the following regarding venous leg ulcers:  If first-line therapy (compression) is not efficacious, NPWT should be considered to prepare the wound for surgical closure as part of a clinical pathway.
Venous Insufficiency Ulcers
A Hayes report on the use of NPWT in the home setting as an adjunct treatment for chronic wounds in adults found one study demonstrating that venous ulcers were more likely to heal among patients who received NPWT than among those who did not (Hayes, 2016; updated 2017) .
Surgical Wounds
According to a Hayes report on NPWT for postsurgical mediastinitis, some studies report improved short-term and 1year mortality rates; however, the overall quality of the evidence was low (Hayes, 2015a; updated 2018) .
The best available studies of NPWT as an adjunct to conventional treatment of skin grafts provide fairly consistent evidence that NPWT is reasonably safe and beneficial. Use of NPWT was associated with better results of skin grafting in patients who had ulcers. Results were mixed in patients who had traumatic or surgical wounds or burns. The evidence did not show that NPWT improved outcomes for skin grafting over flap donor sites (Hayes, 2015b; updated 2018) .
Anghel and Kim (2016) conducted a comprehensive literature review of NPWT versus standard care for various wound types. Four studies evaluated the use of NPWT for split thickness skin graft retention, with 3 specifically investigating the use in acute injury or burn patients. All found that NPWT resulted in better outcomes than standard dressing. The use of NPWT after skin-grafted free muscle flaps resulted in reduced inflammatory response and edema formation.
A Cochrane systematic review concluded that there is some evidence that NPWT may reduce time to healing following a punch skin graft transplant (Dumville et al., 2015) . Azzopardi et al. (2013) systematically reviewed the evidence for the perioperative application of NPWT to splitthickness skin grafts. Thirty-eight studies were included. The authors reported two complementary trends explaining the mechanisms whereby grafts benefit from NPWT: active stimulation of epithelial mitosis and prevention of complications. NPWT also promotes microcirculatory flow and stimulates angiogenesis. This study concluded that NPWT increases quantity and quality of graft take compared to traditional bolster dressings. The advantages are increased in irregularly contoured, technically difficult wounds and suboptimal recipient wound beds. Pan et al. (2013) performed a systematic review and meta-analysis to evaluate the efficacy of NPWT compared to conventional therapy in the treatment of post-sternotomy infections. Twelve cohort studies (n= 873) were included. The authors reported that wound closure was obtained more frequently in the NPWT group when compared to conventional therapy. NPWT was associated with a significant reduction in length of stay compared with standard of care. Krug et al. (2011) published evidence-based recommendations for the use of NPWT in reconstructive surgery. Based on a systematic review of the literature, the international panel of experts made the following recommendations:  NPWT must be considered to improve the rate of graft success.  NPWT should be considered in wounds/patients with high risk of graft loss. 
As an initial bolster, NPWT should be left undisturbed for 3-7 days post-grafting split-thickness skin graft.  When NPWT is used as bolster continuous pressure level should be used. Damiani et al. (2011) performed a meta-analysis of six studies evaluating NPWT for treating patients with infected sternal wounds. Of 321 patients, 169 received NPWT and 152 received conventional therapy. The authors reported that NPWT significantly reduced hospital length of stay but did not have a significant impact on mortality when compared to standard therapy.
In a multicenter RCT, Armstrong et al. (2005) investigated whether NPWT improved the rate of wound healing after partial foot amputation in diabetic patients. The study enrolled 162 patients who were randomly assigned to receive NPWT (n=77) or standard moist wound care (n=85). Wounds were treated until healing or completion of the 112-day period of active treatment. Patients in the NPWT group experienced a higher proportion of healed wounds, faster healing rates and faster granulation tissue formation rates than those in the control group. The frequency and severity of adverse events were similar in both treatment groups. UnitedHealthcare West Medical Management Guideline Effective 06/01/2019 Proprietary Information of UnitedHealthcare. Copyright 2019 United HealthCare Services, Inc.
Open Fractures
In a Cochrane systematic review, Iheozor-Ejiofor et al. (2018) In the multicenter, randomized WOLFF trial, 460 patients with a severe open fracture of the lower limb were treated with NPWT (n=226) or standard dressings without NPWT (n=234). At 12 months, deep surgical site infection rates, self-rated disability and quality of life were similar in both groups (Costa et al., 2018) . Virani et al. (2016) conducted a prospective randomized trial to evaluate the role of NPWT on the incidence of deep infections/osteomyelitis after open tibial fractures. Ninety-three adults with open tibial fractures were randomized into two groups: NPWT and daily cleaning, dressing and debridement. After 23 weeks, the rate of infection was significantly lower (4.6%) in the NPWT group compared to the control group (22%). NPWT was also associated with less bacterial colonization (6.9% vs. 34%) of wounds compared to the control group. Five patients (25%) from the control group developed osteomyelitis. The authors concluded that NPWT is beneficial for preventing the incidence of both acute infections and osteomyelitis in open fractures. The time required for the wounds to be ready for closure or coverage was similar in both groups (8.3 days vs. 9.8 days). Tansarli et al. (2014) performed a meta-analysis of four RCTs (n=367) evaluating the incidence of surgical site infections in patients with open wounds following fracture stabilization. Infection rates in patients whose wounds were treated with vacuum-assisted closure (n=196) were reduced by 53% when compared to nonvacuum closure (n=171).
In a prospective randomized trial, Stannard et al. (2009) Twenty-three patients with 25 fractures were randomized to the control group and underwent irrigation and debridement followed by standard dressing, with repeat irrigation and debridement every 48-72 hours until wound closure. Thirty-five patients were randomized to the NPWT group and had identical treatment except that NPWT was applied to the wounds between irrigation and debridement procedures until wound closure. In the control group, 2 patients developed acute infections (8%) and 5 developed delayed infections (20%), for a total of 7 deep infections (28%). NPWT patients developed 0 acute infections and 2 delayed infections (5.4%), for a total of 2 deep infections (5.4%). Krug et al. (2011) published evidence-based recommendations for the use of NPWT in traumatic wounds and reconstructive surgery. Based on a systematic review of the literature, the international panel of experts recommended that NPWT be considered for open fracture wounds as a bridge to definitive closure when primary closure is not possible after or in between debridements.
Closed Wounds
According to a Hayes report on the PICO single-use NPWT system, conflicting evidence derived from low-quality studies precludes conclusions regarding the routine use of the device for clean surgical incisions. Further high quality studies are recommended to determine which patient population would most benefit from use of the device (Hayes, 2018 ).
An ECRI report compared two single-use NPWT systems for closed surgical wounds. No published studies directly compare these systems or either of them to other NPWT systems. RCTs are needed to address evidence gaps of both systems (ECRI, 2017) . Strugala and Martin (2017) conducted a meta-analysis of 16 studies (10 RCTs and 6 observational studies) comparing prophylactic use of the PICO NPWT system with standard care. A total of 1863 patients were represented in the data. The study reported significant reduction in surgical site infections, wound dehiscence and hospital length of stay in patients treated with NPWT. Similar effects were seen irrespective of the kind of surgery (orthopedic, abdominal, colorectal or cesarean section). Hayes noted that this study may have included patients with incisions that would not be classified as "clean," and the results should be interpreted cautiously (Hayes, 2018) . Likewise, a NICE Medtech Innovation Briefing cautioned that there was not a quality assessment of included studies, raising uncertainty around the evidence (NICE, 2018). studies (6 RCTs, 5 prospective cohorts, 7 retrospective analyses). Human studies investigated the outcomes of 1042 incisions on 1003 patients. The review noted a decrease in infections, hematomas and re-operation rates; however, results were inconsistent regarding wound dehiscence. Noting limited studies, the authors concluded that further study is needed to identify proper recommendations for NPWT in this patient population.
A Cochrane review assessed the effects of newer NPWT products on surgical wounds expected to heal by primary intention. The review included nine studies (n=785) and concluded that the evidence for the effects of NPWT for reducing surgical site infections remains unclear. High-quality studies evaluating the effects of newer NPWT systems on clean, closed surgical incisions are needed (Webster et al., 2014) . Biter et al. (2014) evaluated the role of NPWT in treating pilonidal sinus disease. Forty-nine patients were randomly assigned to NPWT (n=24) for 2 weeks or standard open wound care (n=25) after surgical excision. NPWT resulted in a higher wound healing rate in the first 2 weeks after excision. However, no significant benefit of NPWT was seen with respect to time to complete wound healing and time to resume daily life activities. The authors noted that more research is needed before NPWT can be implemented as a standard treatment in patients with pilonidal sinus disease. This study is limited by the small patient numbers, short follow-up and lack of blinding. Danne et al. (2017) conducted a retrospective chart analysis of pilonidal sinus healing using NPWT versus alginate or gauze dressings. Thirty-two patients received NPWT and 30 received daily dressings. The median time to healing in the group receiving daily dressings was 10 weeks compared to 8 weeks in the group receiving NPWT. Among patients who healed, the difference in average time to healing was 5.2 weeks. However, the differences were not statistically significant. Study limitations include retrospective design and small patient numbers. Larger prospective, RCTs are needed to evaluate the efficacy of NPWT for treating pilonidal disease.
Pilonidal Disease
Professional Societies American Society of Colon and Rectal Surgeons (ASCRS)
ASCRS practice parameters for the management of pilonidal disease do not address NPWT as a treatment option (Steele et al., 2013) .
American Society of Plastic Surgeons (ASPS)
An ASPS clinical practice guideline on chronic wounds of the lower extremity addresses NPWT as an adjuvant treatment. The society states that although several uncontrolled studies report the effectiveness of NPWT, few prospective randomized trials exist. Despite lack of strong evidence to support its use, NPWT has gained wide acceptance by multiple specialties for a myriad of wounds (ASPS, 2007) .
Society for Vascular Surgery (SVS)
SVS, in collaboration with the American Podiatric Medical Association and the Society for Vascular Medicine, makes the following recommendations on the management of diabetic foot ulcers (Hingorani et al., 2016) :  Standard of care for diabetic foot ulcers will lead to improvement in the majority of cases, and only in those cases without improvement should adjunctive modalities be used. 
For diabetic foot ulcers that fail to demonstrate improvement (>50% wound area reduction) after a minimum of 4 weeks of standard wound therapy, the guidelines recommend adjunctive wound therapy options, including NPWT. Choice of adjuvant therapy is based on clinical findings. Re-evaluation of vascular status, infection control and offloading is recommended to ensure optimization before initiation of adjunctive wound therapy (Grade 1B -strong recommendation based on moderate-quality evidence). 
The guidelines suggest the use of NPWT for chronic diabetic foot wounds that do not demonstrate expected healing progression with standard or advanced wound dressings after 4 to 8 weeks of therapy (Grade 2B -weak recommendation based on moderate-quality evidence).
National Pressure Ulcer Advisory Panel (NPUAP)
NPUAP guidelines recommend considering NPWT as an early adjuvant treatment of deep, stage III and IV pressure ulcers. The intent of NPWT is to facilitate wound closure rather than to fully close or heal a pressure ulcer (NPUAP, 2014) . Strength of Evidence -supported by direct scientific evidence from properly designed and implemented clinical series providing statistical results that consistently support the recommendation. Strength of Recommendation -weak positive recommendation.
Wound Healing Society (WHS)
WHS wound care guidelines make the following recommendations:  Consider using NPWT for stage III or IV pressure ulcers that fail to progress in healing with conventional therapy. UnitedHealthcare West Medical Management Guideline Effective 06/01/2019 Proprietary Information of UnitedHealthcare. Copyright 2019 United HealthCare Services, Inc.
Current evidence indicates that NPWT may support pressure ulcer healing by increasing wound perfusion and formation of granulation tissue and by reducing bacterial load (Gould et al., 2016) . Level I evidence -a metaanalysis of multiple RCTs or at least two RCTs supporting the intervention. 
NPWT may be useful prior to a skin graft/flap by helping promote the development of granulation tissue in the wound base, or postoperatively by preventing shearing and removing exudates. However, its reported experience in venous ulcers is limited (Marston et al., 2016) . Level II -at least one RCT and at least two significant clinical series or expert opinion papers with literature reviews supporting the intervention.  NPWT has been shown to increase the proportion of wounds that heal and the rate of wound healing compared with standard wound care in diabetic lower extremity wounds (Lavery et al., 2016) . Level I evidence -a metaanalysis of multiple RCTs or at least two RCTs supporting the intervention.
U.S. FOOD AND DRUG ADMINISTRATION (FDA)
This section is to be used for informational purposes only. FDA approval alone is not a basis for coverage.
For information on NPWT systems, see the following website (use product code OMP): http://www.accessdata.fda.gov/scripts/cdrh/cfdocs/cfPMN/pmn.cfm. (Accessed August 28, 2018)
